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a − t(−)a = 2Lvc2
L =
2πrN N
















â Ĥ = !ωâ†â ω
Ω ≠ 0













































∂t′)µ = (1, rωc )
⊤









∂φ → P̂ .









dφ = BΓdφ′ + ΓΩdt′,




2 A = 1 B = 1




Ĥ = Γ(Ĥ + rΩP̂ ).
Ωt
Ω → Ωt,






Ĥ (t) = Γt(Ĥ + rΩtP̂ ).
Ĥ = nc|P̂ |,
Ĥ(±) = Γ (1± β) Ĥ,
β = rΩnc
Ĥ = Ĥ(+) ⊗ I+ I⊗ Ĥ(−) ,
I








































1 2 2 3
P (2)
ĉ(t) = Ft[ĉ(ω)], d̂(t) = Ft[d̂(ω)],













P (2) < 0.5
P (2) > 0.5




















ψ∗a,f (ω)ψb,f (ω) +
(
,
⟨ψf |ψf ⟩ = 1
ψa,i(ω) = ψb,i(ω) = g(ω)
g(ω) µ
σ
ψa,f (ω) = g(ω)eiωβtf













|g(ω)|2 ∼ δ(µ − ω) σ → 0
P (1)c,d =
1






































P (2) > 0.5
ψ(ω1,ω2) = −ψ(ω2,ω1)
P (2) > 0.5
ψi(ω1,ω2) = δ(ω1 + ω2 − 2µ)g(ω1)g(ω2),
ψ(ω1,ω2) = ψ(ω2,ω1) P (2) = 0 Ω = 0
Ω ≠ 0
























A = 22.7 2 µ = 2.36 × 1015
σ = 1.47 × 1013
σ = 1.18×1014




µ = 2.36× 1015
σ = 1.47× 1013
σ = 1.18 × 1014
P (2) > 0.5






P (2) ∼ 1/4
P (2) ∼ 0
P (2) ∼ 1/2
â P (2) ∼ 1/2
P (2) ∼ 0
P (2) ∼ (0 + 1/2)/2 = 1/4
P 2 < 14
P 2 < 12 P
2 > 12
P 2 > 12
ψi ψi

